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(54) KOHCTPYKUHfl 3ABOR CKBAXUHbl 
(57) H3o6peieHue othocmtc* k xoHCxpyKuuw 
CKea*nHU. Ue/ib - yMeHbiueHne tpyaocmko- 
cm pa6oT. Hoc/ie 6ypeHwa CKBatfunw no 
KpoB/in npoAYKTHBHoro o6beKTa 4 cnycxaiOT 
3KcnnyaTauMOHHy>o xonoHHy 1 w ueMeHTupy- 
k>t ee. fla/iee ocymecTB/iaiOT 6ypeHne npo- 
AyxTMBHoro o6bexTa 4 aoaotom. A^aMeip 
KOTOporo MeHbiue BMyTpCHHcro AuaMerpa 
3Kcn/iyaTauviOMHO^ ko/iohhu 1. noc/ie Mero 
pacuiMpniOT ee pa3ABn*nw M " pacwMpwTe- 
n«MM. BwnonH«iOT pa6oTbi no n3MepeHnio 
4>aKTMHecKoro AnaMeipa ctbo/13 CKsaxuHbi. 
Co6npaK)T nep<t>opnpoBaHHyio o6caAHyK) ko- 
/lOHHy (nOK) Tpy5 3 wa Meta/ina c naM«Tb»o 
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unmiHnptv'CCKOM AopMu c Hnpy»HbiM aho- 
M6TP0M. paeiibiM AwaMeipy pacuiupcmioro 

ClBO^a CKD3MMMW. M BMyTpCMMMM A«3MCTp0M 

Gonbtije onyTpeHHcro AwaMerpa 3KcnnyaTauw- 
ohhoA KOnOMHM. HepcA cnyCKOM b CK.najKitiiy 



nOK 3 ripiinniOT 4>opMy c noncpcMiiwMH paa- 
MepaMvi. o6ecncuiD.nomnf.Hi ciioGoamwii 
cnyCK ee n uiiTepua/i 3oneraHiiR nponyKTMOHO- 
ro oGbCKTa 1. B stom uMTepoa/ie nOK 3 norpe- 
ea»OT ao ooccTaMOonenun t|>opMM. 4 nn. 



Vl3o6peTeHne othochtch k ncl>Ter330AO- 
6wne m MOxeT 6uTb ucno/ib3OB3M0 npn dpo- 
MTenbCTee ckb3xuh. 

H30CCTH3 KOHCTpyKUHfl 33G0fl CKB3)KHHbt. 

BKnK>M3K)m3Ji DKcnny3T3mionnyK) Konontiy. 
cnymcHHyK> ao Kpoo/w npOAy*™0H0ro oGbex- 
T3. nOTDMMyio KO/iOHny c ncp<t>opnpoB3iiHbiMH 
OTeepCTHflMn (mcnnMit). ycTanoBneHHyio npo- 
tmb npoAVKTHo»«oro oObOKTa. npu 3tom nopyx- 
Mwii AnaMCTp noTaiiMon Kononnw Meiibtue 
AnaMOTpa CTBO/ia CKii.-ixi-Hbi. a nocneAHnvi 
•.lesibioo aityTpCMM^ro A^anoTpa OKcnnyaia- 

.'tlOHHOl' KOnOMMbl. 

Orr^ r » * /yi»«Hca KOncrpyKiimi 3360a 
3HyTpci!Mi^ Aitf'^'P nOTauMOM ncp4»opupo- 
aaHMOii Kor.oHHbi cvmecTBeMMO Menbiue BMyT- 
PGH<jro A^aMCTpa aKcn/iysraunoHHOii 
KcnoHHU . mto onpeAe/i«CT nn3Kyio npo/iyKTUB* 
h^ts ckh-tnciuiu vi 30ipynHflOT ee o6cny*un3- 
nii.? ■■■ CM.ivnTauuio 

it;v h,^;ivv*;ui <o;u,u^aoro 3n30pa nao/ie- 
mie ia cien<y CKoaxmui u npoucccc cc 3kc- 
r.-yaamu* yMCMHuaeTCsi vi co opeMeHeM 
npiicrnonbuafl aona CKcaatwHw paopyiuaeTc*. 

noC^OAHef 73**0 npHBOA^T K p33pyiiJCMH»0 

ncinviMoii KonoHHu 

Han6onee G/Hi3xa k npeAiaraeMovi kohct- 
pyvui/^ CKBaxviHu. BK,i»0HaK)U4afl 3Kcnnyaia- 
Uhohm/O KO/iOMHy. cnymeHHy»o AO Kpoonw 
npOAyKTM8Horoo6beKTa.pacujppe«MwviCTBon 
ckb3)kuhu b MHTCpBO/ic 3a/ieraH;ia npoAY<* 
TnBiioro oCbCKTa. noT3*Hy>c nep^opwpooan- 
My»o KOnOHHy oocaAHbix TpyG. ycTanonnenhyio 
npOTUBMHTepoana aaneranwfl npo/iy»<TwoHOfo 
o6bCKTa, npu 3tom f\nn npeAynpe^ACMUfl pa3- 
pyiueHH« nnacTa K.c/ibucBoe npocipaHCToo 3a 
noTaMHOvi KoaoMHOvi HaGnaaiOT rpasnviHO- 
necsanbiM <}>u/ibTpoM. L43necTnaa kohctpyk- 
mm CKsaxHHu oGnaAaeT cneAY»oiA"Mn 
HeAOCTaTKaMn: oucoKa TpyAOCMKOCTb pa6oT 
no co3Aa»»»o rp3BuviHO-necM3noro it>wnbTpa; 
n3 Mepe 3Kcn/iyaTaunn rpaemmo -nccHOiibiw 

4)HnbTp 3a6nB3CTCfl M npOAVXTUOMOCTb CKB3- 

xmmw yMeMbUjaexcn: Mantiii Ana^eTp noTaiTi- 
hovj KonoHMw onpeAcnflci MU3*y»o 
npOAYKTMBHOCTb ckb3>khhm ui 3aTpynH«ei ee 
o6cny>KHBaHne n aKcnnyainuuK). 

Uenb u306peTemi3 - yMCMbiucMnc ipyAO- 
eMK.ocTn paQoT h yoe/»n^CMnc npo-.ono/u^^^b- 

HOC7^ CKB3WMHW. 



yKa3aHHafl uenb AOCTMradCfl tgm, mio b 

KOHCTpyKUlHI CKB3>Kl1Mbl. BKnJO i aK)U4CO 3KC" 

nnyaTauuoHHyio KononHy. cnymeMHy»o AO 
KpoB/in npoAyKTMBMOro o6beKTa. paciunpen- 
5 hum ctbo/1 CKBa>KiiHbi b MHTCpoane 33/ieraHVIfl 
npoAyKTHBHoro o6beKTa. nep^opupoBanMyK) 
KonoHny, ycTSHOB/iCHMyK) npoTun iiHTepBana 
3aneraMHfl npoAy^THBHOro o6be>aa. nep({)0pM- 

p003HHaR K0/10HH3 06C3AHb«X Tpy6 Bbin0/1HCH3 

10 H3 MeTan^a c naMATbio. ooccTaHaB/inBaiomcft 
nepBOHa^anbHyK) (t>opNiy nocne cnycKa ee b 
nHTepaan KpennenMw, npn'ieM Mapywuwii a«* 
aMeip nep(t>opwpoB3HHcw ko/iohhw o6caAHt>ix 
Tpy6 nepB0H3Ma/ibH0w uMnwHApiviecKOrt *op- 
15 mw paoen AnaMeTpy CTBona CKBawunw. a BMyT- 
penHUM A^aMCTp 6o/ibiue BMyTpenHero 
AuaMeipa 3KcnnyaTaun0HH0vi K0/iOHHbi. 

flpuMunn AeviCTBLifl MeTanna c naMHTbK) 
33KnK)MneTCfl b cneAywmeM. 
20 l/l3BecTM0. mto mmgk)tch MeTa/inwMecKwe 
cnnaow. y kotopwx neynpyrne Ae^opMaunn 
nonnccTbio B0CCTaH3B/inBaK)TC9 npn ch»thh 
narpy3KH h/im narpcaa. T.e. MGTann. "BcnoMn- 
H3«". npno6pei3eT npe>KHK)KD 1)opMy. 3io 
25 fseiHie. oGnspyjKeHHoe bo mhotux muctwx 
MeT3/)/iax. cn/iaBax n Meia/innMecKnx komoo- 

3HUM«X. H33blB3eTC» 3^eKT0M naMPTM <t>Op- 
Mbl. 

Ha 4>nr. 1 npeACTasnena cxeMainsecKn 
30 npcAnaraeMaw KOHCTpyKunn 3aGoa cKBaxnnw: 
na (J)vir. 2 - cencHne A-A na (J>nr. 1; na ^nr. 3 - 
Ae<t>opMupoB3HH3« nepeA cnyCKOM b cr.Baxn- 
iiy noTatiHdfl KonoMHa: na^tr.4- ceMenne B-B 
Ha <t>wr. 3 (HanGonbUJUM A^aMCi p nonepc^noro 
35 ceMeHUfl ag^opmmpobshhovH nonoww Mdib- 
uie BHyTpemiero A^aMGTpa 3Kcnnyar3nviOH- 

HOW KO/lOHHbl). 

KoHCtpyKunfl 336on CKnaxuHbi bkh KD^aeT 
3Kcnny3TauwoMHyK) KononHy 1. pacuinpennbiii 
40 ctbo/1 2 CKBa>KMHbi 6 MHiepflane 3aneraHHP 
npoAY^TMBHoro oGteKTa A \a nep1)0pnp083H- 
ny»o KO/iOHny 3 o6c3ahwx TpyG. 

Rocne 6ypenMfl CKBaxuiHbi AO Kponnn npc 
AyKTMOHOro oGbeKia 4 cnyc k ao t 3Kcnnyaia- 
45 unOHHyK) KononHy 1 n ucmcm TupyK)i ee. 
JXanee ocymecrB/i«K)T Gypemie npoAY^TiiBHO- 
ro o6bCKT3 4 AonoTOM. Ananerp KOioporo 
MCHbuie BMyTpcMnero A^aMCipa nKCimyara* 
UMOMtiofi KonOMMW 1. nocne mcto paciiinpnK>T 
50 cro pa3AO«>' H b»M» pactunpinen«Mn. Bwnon- 
hwkdt paGorw no n3MCpcitn»o ^aKiwicCKoro 
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/uviMeipa cToona ckb.ijkhhw. Co6upaK>T nep- 
(J)OpnpODaHMyK) o6caA"yK> Kononny 3 Tpy6 n3 
Meianna c naMAibio uumiHApMnecKow 4>opmw 
c Hapy^HbiM flHSMCTpoMi paoMWM AMOMeTpy 
pactunpenHoro ci oona cKBa>KHHbi. nepeA cny- 

CKOM 0 CKD3>KV1My nep^OpUpOBSH HGM KO/lOHHe 

3 npiiflniOT <J)OpMy c noncpeMHWMn p33Mepa- 
mil o6ecneMHB0K)mnMM cooOoAHbiii cnycx ee 
g nHTopoan 33/iRraHns nponyKTviBMoro o6beK- 
Ta 4. C ncMombK) anexTpoHarpeoaie/ia m/iw 
ApyniM nyteM ocymedo/iaKU Harpee ctcpjk h a 
c naMflTbio ao pacMeiHOft TeMnepaTypw. Plpn 
3tom crepxcHb c naM«Tb»o BOCCTaMaennBaeT 
ccohd nepBOMaHanbuyKXjjopMy. 

fl p n m e p. BypeHne noA 3Kcn/)yaT3ution- 
HyK) KonoHHy AO rnySnHw 2C00 m ocyuiecTB/ia »ot 
AonoTOM 0 215.9 mm. Ha yK333HiiyK> rny6nHy 
cnycxavcT 3^-cn/iyaTaunoHHyK) KO/iOHHy U3 
ipy5 0 168 mm c ToniAMHOM 10 mm h ueMen- 
TtipyiOT. 3anera»ouitiPi n;i>Ke npoAyKTW8Hbm 

oObCKT pa3GypMB3K)T AOriOTOM 0 145 MM AO 

npoeKTuovi r/iy6MHhi 2020 m, 3aieM ctbo/i 
CKsawuHu pacujnpn»OT pa3ABu*HbiMM pac- 
uinpinfMRMii ao Ai 1 3Meipa 0 250 mm. H3 
Mera/ma c nawfl t b*> u3roT3Bnwea>OT nep<t>opu- 
poBaMHyK) KO/iOMiiy a^uihom L=22 m h pa3Me- 
paMti di-148 mm. d2=250 mm. Ko/ionHy 
AC^opMnpyiOT. npii/iao nonepevHOMy npo<t>- 
•1/jk) 01M na f|>ur. 4 c M3n5onbiunM AHaMeTpoM 
noncpeMHoroceMCHtifl d3= 140 mm, *uoo6ecne- 
vuoaei Konbuono^ 333op. paBtiufl 4 mm. c 
DnyTpeMHiiM AwaMCTpOM 3KcnnyaTaunoMMOM 
ko/iohmli 148 mm it. c/ieAOB3Tenbno. cbo6oa- 
ny*o TpGHcnopTupOBKy noraiiHoft KO/iOHHbi b 
viMTepBa/i 32/ieranna npoAyKTuonoro oSteKra. 
CnyCK3»OT Ae4>opMnpoB3HMyK) *ononHy M3 
Ko6e/ie c CKBaxuuty ao ynopa c cc aaGoeM. 
B^.n>owaoT cucteMy ncKTpoMar pena. Hocne 
0biAeDAK;i 0 tcmchu" on pf\r\e/ienHor o BpeMe- 

HH nOT3l*1H3fl K0/10HH3 BOCC T3H3BnHB3CT CBOK) 

nepBOnaMnnbHyK) iiK/HiH/ipiweCKyK) topMy c 

M3py>'.MblM AMclMCTpOM 250 MM. 

3KOHOMHMeCKaS 3j"t>CKTHBHOCTb 0T DMCA' 

pemm np^/inaraewro TCKMU'^cnoro peiue- 



10 



hws onpeAe/iweTCH /jononHnicnbMWM acoutom 
CKBaxnnbi. no 4>opMyne /.1 10 mow ac6ut ckh<v 
wuhu Q o6paTHO nponopunona/iCH naTy 
panbHOMy norapn<t>My othoujchmiTi paA^yca 
KOHTypa nmsHwa (R*) w paA^yca ckb3)kiimw 
(r c ), Ha ocHOoaHnw Mero npou3BOAWTe/ibnocTb 
CKB33KMHW c yoennMeMHhiM pan«ycoM r ct npn 
npoMMX paBHbix ycnoBHHx onpeAenaeiCP bu- 
pajKCMueM 



15 



20 



25 



O1 =Q 



■ R ^ 
In — 

In — 
ret 



npuHttMaw R R =200 m. rc-0.145 m. no/iyMa- 
iotQi=0,08Q. 

TaKMM o6pa30M. AOCTuraeic w yoe/ivineHne 
npow3BOAWTe/ibHOCTn 3a cmct pea/in3aiinu 
npeAnarseMoro TexHUMCCKoro peweHUfl. 

OopMyna M3o6peieHHfl 

KOHCTpyKI4Mfl 3360fl CKBaxUHbl. BK/1K3M3K)- 

iuao 3KcnnyaTaunoHHy»o Kononny. cnymen- 
HyK) AO Kpos/i^ npoAY»<7 WBH O ro o6bexTa. 

paCUJMpeHHbIM CTBO/l CKB3)KMHW B MHiepB3/ie 

33ner3Mt4» npoAYKTHBHoro o6beKT3. nep<t)Opn- 

P0B3HHyK) KOAOHHy 06C3AHblX Tpy6. yCT3MOB- 

/1 c h h y k> npoTMB MHiepeana 33/icroHvifl 
npoAyxTMBHoro o6beKTa. oT/innaiomafl- 
c » t6m, hk\ c ue/ibK> yMenbiueHnfl TpyAoeM- 
koctm P36ot n yaennMCMHP npon3BOAn^c/ibHO- 

CTH CKB3XMHbl. nep4>OpnpOB3 H H39 K0/10HH3 

o6c3AHbix Tpy6 aunonHena n3 Meran/ia c na- 

MflTbK). BOCCT3H3B/1MB3K)LUeM nepB0H3M3nb- 

nyio (J)OpMy noc/ie cnycKa b mhtcpbs/i 
KpenneHnn. npimeM M3py)KMwi?i A^aMeip nep- 
<t>opvipoB3HHOM xonoMHW oBcaAHbix Tpy6 nep- 
40 BOHs^anbHOM un/i^HApviHecKOvi 4>opMw paseH 
AnaMeipy CTBO/ia CKsamnHbi. a BHyTpeHMM^i 
AwaMeip 6onbtue BHyTpeHnero A^aMeTpa axc- 
nnyaTaunOHHOM ko/iohhw. 

45 
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[1st page] 

(54) CONSTRUCTION OF A WELL 
BOTTOMHOLE 

(57) The invention relates to well 
construction. The aim is to make it less 
labor-intensive. After drilling the well 
down to the top of producing formation 
4, flow string 1 is lowered and 
cemented. Then producing formation 4 
is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after 
which it is reamed with underreamers. 
Operations are carried out to measure 
the actual diameter of the wellbore. A 
perforated casing 3 is assembled using 
pipes made from memory metal 
[abstract continued on 2nd page] 



[under columns 1 and 2, 1 st page] 
[see Russian original for figure] 
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Fig. 1 
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and of cylindrical shape, with outer 
diameter equal to the diameter of the 
reamed wellbore and inner diameter 
greater than the inner diameter of the flow 
string. Before it is lowered downhole, 



perforated casing 3 is given a shape with 
transverse dimensions allowing it to be 
lowered unhindered to the interval 
where producing formation 4 occurs. At 
this interval, perforated casing 3 is 
heated to restore its shape. 4 drawings. 
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The invention relates to oil and gas production and may be used in well construction. 

A bottomhole construction is known that includes a flow string lowered to the top of 
the producing formation, a flush string with perforated holes (slots) placed facing the 
producing formation, where the outer diameter of the flush string is less than the diameter of 
the wellbore, and the latter is less than the inner diameter of the flow string. 

However, in that bottomhole construction, the inner diameter of the flush perforated 
string is substantially less than the inner diameter of the flow string, which results in low well 
productivity and makes it difficult to service and operate. 

When annular clearance is present, the pressure on the wall of the well decreases 
during its operation, and over time the wellbore zone of the well caves in. The latter also leads 
to failure of the flush string. 

The well construction closest to the proposed approach includes a flow string lowered 
to the top of the producing formation, a reamed wellbore in the interval where the producing 
formation occurs, a flush perforated casing placed facing the interval where the producing 
formation occurs, where to avoid caving of the formation, the flush string — borehole annular 
space is packed with a gravel — sand filter. The known well construction has the following 
disadvantages: very labor-intensive operations for making the gravel — sand filter; as 
operations proceed, the gravel — sand filter gets clogged and well productivity decreases; the 
small diameter of the flush string results in low well productivity and makes servicing and 
operation difficult. 

The aim of the invention is to make the operations less labor-intensive and to increase 
well productivity. 
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The aforementioned aim is achieved by the fact that in well construction including a 
flow string lowered to the top of the producing formation, a reamed wellbore in the interval 
where the producing formation occurs, and a perforated string placed facing the interval 
where the producing formation occurs, the perforated casing is made of memory metal that 
recovers its original shape after it is lowered to the interval to be cased, where the outer 
diameter of the perforated casing for the original cylindrical shape is equal to the diameter of 
the wellbore, and the inner diameter is greater than the inner diameter of the flow string. 

The working principle of memory metal is as follows. 

It is known that there are metallic alloys which completely recover from inelastic 
deformations when the load is removed or they are heated, i.e., the metal "remembers" and 
takes on its previous shape. This phenomenon, observed in many pure metals, alloys, and 
metal composites, is called the shape memory effect. 

Fig. 1 shows schematically the proposed well bottomhole construction; Fig. 2 shows 
the A — A cross section in Fig. 1 ; Fig. 3 shows the flush string, deformed before lowering 
downhole; Fig. 4 shows the B — B cross section in Fig. 3 (the largest diameter of the 
transverse cross section of the deformed string is less than the inner diameter of the flow 
string). 

The well bottomhole construction includes flow string 1, reamed wellbore 2 in the 
interval where producing formation 4 occurs, and perforated casing 3. 

After the well is drilled down to the top of producing formation 4, flow string 1 is 
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after which it is reamed with underreamers. Operations are 
carried out to measure the actual 
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diameter of the wellbore. Perforated casing 3 is assembled using pipes made from memory 
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed 
wellbore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse 
dimensions allowing it to be lowered unhindered to the interval where producing formation 4 
occurs. An electric heater or other means is used to heat the memory metal piece up to the 
calculated temperature. Then the memory metal piece recovers its original shape. 

Example. Drilling to accommodate a flow string down to a depth of 2000 m is carried 
out with a 0 21 5.9 mm bit. A flow string made from 0 168 mm pipes with thickness 10 mm is 
run to the aforementioned depth and cemented. The producing formation occurring below is 
drilled out with a 0 145 mm bit to the planned depth of 2020 m, then the wellbore is reamed 
with underreamers up to a diameter of 0 250 mm. A perforated string is made up using 
memory metal, length L = 22 m and dimensions di = 148 mm, d2 = 250 mm. The string is 
deformed and given a cross-sectional profile of the shape shown in Fig. 4, with largest 
diameter of the transverse cross section d3 = 140 mm, which provides annular clearance equal 
to 4 mm, with inner diameter of the flow string equal to 148 mm, and consequently 
unhindered conveyance of the flush string to the interval where the producing formation 
occurs The deformed string is lowered downhole on a cable until it sets on the bottom. The 
electric heating system is switched on. After a certain holding period, the flush string recovers 
its original cylindrical shape with outer diameter 250 mm. 

The savings from adoption of the proposed design 
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is determined by the additional well production rate. According to the Dupuis formula, the 
well production rate Q is inversely proportional to the natural logarithm of the ratio of the 
external reservoir boundary radius (Rb) to the well radius (r w ), based on which the well 
productivity, with an increase in the radius r w i and all other conditions being equal, is 
determined by the expression 

IrA 

[sic- one of (he r w j 's should be r w ] 

Assuming Rb = 200 m, r w = 0. 145 m, we obtain Qi = 0.08Q. 

Thus an increase in productivity is achieved by implementation of the proposed design. 
Claim 

A well bottomhole construction including a flow string lowered to the top of the 
producing formation, a reamed wellbore in the interval where the producing formation occurs, 
a perforated casing placed facing the interval where the producing formation occurs, 
distinguished by the fact that 7 with the aim of making the operations less labor-intensive and 
increasing the well productivity, a perforated casing is made from memory metal, which 
recovers the original shape after lowering to the interval to be cased, where the outer diameter 
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and 
the inner diameter is greater than the inner diameter of the flow string. 
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